The eigenvalues, eigenfunctions and radiative induced transition probabilities are calculated perturbatively for an electron-nuclear coupled spin system with dipolar interaction for arbitrary relative orientations of the crystal symmetry axis, the external static magnetic field and the time varying field. Exact calculations are also given for an S=t, I=! system. The importance of these results in dynamic nuclear orientation experiments is also discussed. § I. Introduction
The EPR spectra of many electron nuclear coupled spin systems that have been successfully studied experimentally 1 )"'" ' 6 ) can be understood in terms of the spin Hamiltonian (1) where the symbols have their usual meaning. For two extreme orientations (II and j_) of the crystal symmetry axis w.r.t. the external static magnetic field, the energy eigenvalues, eigenfunctions and radiative induced transition probabilities, assuming the axial symmetry of g and A tensors have already been calculated perturbatively.
)
between the two is of the dipolar form and the nuclear zeeman interaction is very strong. Such a system may be represented by the spin Hamiltonian (2 ·1) ~ in the crystal frame whose z-axis coincides with the symmetry axis of the crystal.
where the symbols have their usual meaning. We now introduce a new coordinate system characterized by the unit vectors Transforming to the primed frame of reference we get 
where C=g(ll)j3 2 /4ft2
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The various radiative induced transition probabilities are shown in Table I .b 
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Eigenvalues
The shape of the curves (Fig. 1) IS independent of the direction of the static magnetic :field relative to the crystal symmetry axis. At very low :fields <10 orsteads or so, the splitting of nuclear levels is very much larger as compared to that in the high field region.
Transition probabilities
The induced transition probabilities (Figs. 2rv4) magnetic field, the angle el between the direction of the time varying magnetic field and the crystal symmetry axis and also the angle ¢h between Hj_ and Hu.
The probabilities for flip-flip and flip-flop transitions show the same functional dependence on H for each orientation, their magnitudes being almost equal for a given orientation.
When the static field is along the crystal symmetry axis, all probabilities are independent of (/h and have maximum (minimum) values when the time varying field is applied j_ ( /1) to crystal axis. When the static field is applied either at an angle of 45° or 90° to the crystal axis, the magnitude of the transition probabilities in most of the cases is almost the same for r/YI = 0 and ¢h = -;r and the transition probabilities for r/YI = n/2 are in general a bout an order of magnitude greater than the corresponding values for r/YI = 0, -;r. For r/h = n/2 the transition probabilities attain the maximum (minimum) values where the time varying field is applied j_ (II) to the crystal axis.
For j_ orientation, the magnitude of transition probabilities for ¢h = 0 or -;r, is maximum (minimum) when the time varying field is applied I I (j_) to the crystal axis.
In the light of the above conclusions, it is easily seen that if a nucleus of spin t is sought to be dynamically polarized by Overhauser 8 ) effect, the static and the time varying fields should be applied / 1 and j_ respectively to the crystal axis. The dynamic orientation experiment with Jeffries 9 l Abragam 10 l effect can best be performed when both the static and time varying fields are j_ to crystal axis and also r/YI = n/2.
